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(54) SEMICONDUCTOR INTEGRATED CIRCUIT AND FABRICATION THEREOF 

(57)Abstract 

PROBLEM TO BE SOLVED: To realize a vertical MISFET structure in " f f 
which aajaoent MISFETs can be connected both in series or in parallel. 
SOLUTION: The gate electrodes 12a, 12a of MISFETs Q1, Q2, Isolated 
from each other through a silicon oxide 14, are disposed oppositely In a 
trench 1 3 made in a semiconductor substrate 1 . The gate oxide 1 1 for 
tha MISFETs Q1, Q2 are deposited on the inner well of the trench 13 
and one Cn-type semiconductor region 7a) of the source or drain region 
of the MISFETs Q1 is provided on the semiconductor substrate 1 
around the trench 13 along with one (n-type semiconductor region 7a) 
of the source or drain region of the MISFETs Q2, The other (n-type 
semiconductor regions 7b f 7c) of the source or drain region oommon to 
the MISFETs Q1, Q2 is provided on the semiconductor substrate 1 at 
the bottom of the trench 13, 
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(57) [gift] I IS 

[fMfl] »9-£-5>tMI SFETH±fcl0|lCt>afeW 
tefcSSBW k«?S» SSIM I S F ETflBtSSSS 
-*-«£>. 

i tc»iss^» 1 3 ^rtift 

Wi^K^U =f>-SI 1 4 Izk-iXS.WZttMZtlXiM I 
SFETQ, 2aiM I SFETQ 2 CO 

y-hnmi 2a.ttmfi]Lxmi-^ti. mi 3 was 

CttM ISFETQ,,Q 2 hRftJR 1 1 

*U Ml 3cr>fflm<0¥m#&UUZi±M ISFETQ, 

a) i: M I S FETQ 2 «D V -Xffii^ HW yffi*£?> 
— # ( nI¥#MS7 a ) H^tt^, Ml 3Com 

M(o*mtkmm 1 £«m isfetq,,q 2 K#ii<oy 

7c) *^(t^tl^, 
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[MSflSlJ HIICOMI SFETOV-X» FP 
A >ffimcO— UtWi2<r,Ml SFETcoy h* 
U-f yfH^co— ^bt! i 'S\^Z^m^fltz-n<DM. I S F 

^^zftMZtitzmivm i com i s f e T<v-y-hWM 
mm<?>nmz\±^ mzm i com i s few- 

^tBUiaH2cOMI SFETcO^'-h^^t^iaCt 

m^mcomm^-mm^mwmma^ mzw, i com i s 

FETC0V-X^«. KM MS«cO-;frtfIfBJP2cO 

m i s f ETcoy-xffitifi. Fi^-f y^co-*t 

mie-«cO«g|3coUI2*^**«ti±. HUiemicOM I S 
FETfc#Jfai&2cOMI S F ETi CC^McOV 

KM >-ffi^cOffi^mtt^TV^<ri:?r#^t 

i mmm 2 ] it mm 1 1 a*Bco¥^#*«[g!i&i3S-c* 
-jt. mmcommz&rtbivtzmizv-xmM. fu- 
j >m®cDHnjj<7)±.mz^ mmv-xffi®, fm^ 
mmnm-xtn^mzmmzti. fr-ommmmmiz x 
Ti-riamicoMi sFET<Dy-hVMnxv ( mtim2 
com i sFETcoy~h9Mtm^z^-m^ti^\^ia 
Lmmmm^tix\^ z. t zftwit^-z^mfcrnm® 

[ is^ii 3 ] m mm i * >t « 2 1 emco¥Sittm«ius& 

^at-fe-5T, MISIS1C0M I SFETcO^-FUffiSr 
A^lS^kU frie^lCOMI SFETcoy-XfW^ 

hw >-ffl«<co-^rS-ffiSffi«i!i^s^ L . ffiris^ 2 co 

MI SFEW- K^Bii3J:l>"y — FM>- 
fSiSco-*tSrft«Sfl:iSW^t. mfieiglcOM I S 
FETt BUiaiS 2 COM I SFETtt*iiC0V-XM 

ul Yu^ymm^mi^^^tLx^y^~9^ 
mmm4 ] mmm i * 2te«co^**«niss 

SBTS) -5 T , MI2^ 1 COM I SFET^O VCO^ - - F 
rxmizte F M y^gfE^'SDh-^rV^ J; 3 3r:n>v\x 
* y F =t- mtt*-fZ> i^C, «lfe»«oWS£tSFil«fli 
^^^-y?±AtTtulBmicOMI SFETcOf-v*/Mi 
*£&®j£U 1«!S!jl2cOM I SFEWOV^y-^ 

4 r x ftictt k u -f ySijgtfSi&ft. h J: 3 4f7 U - is 3 

y^- FWiftz-tz x o iz. mmwmmiz^mm z a 

:*:x&ALT!ufBjS2cOMI SFETOft^HWS* 
ffML, Mfai&lcOMI SFET<oy-MtSS:A** 
TfcL. ffiflB^KOMI SFET(OV-^ItSs KM 
>1»«<^#£«*E**KB^U fu IBIS 2 com I S 
fet<ov-^««, KM y^co-*SriSitffi«ii 



WKttU tffiam2cOMI SFETcoy-h«ffifcl«fE 
H 1 COM I SFETi BufBS^ 2 COM I SFETtC*! 

U fllB^lcOM I SFETfc|?riem2cOM I SFET 

[ mm 5 ] w*3S 1 1 fcti 2 ia»co¥ig*ifwsii]ff-& 

iStffcoT, BUlaiglcOMI SFETi:H>ria^2cOM 
I SFETCO— ffl.Snf-v*;Pffit«^St*(Cf60 

tuiamicOM I SFETCOV-X^, KM MK^CO 
P^^^Mt-«fiStt/imrlB*2cOM I S FET 

TIP 1 cO«ffi2r«Bg U nft */MB-C« « t fcffiEfll 
Icomi SFETcoy— x^iS. HWyfSo-M 
U n ■* */Wl"t1f« L fc«Ha» 2 
COM I SFETcoy— AffiM, Kl/^^CO-Jt, 

p *;m-c«(fi l fctnsfls i com i s f e t t fife 

IP2C0M I SFETi: t^acoy-^ffliS, KW>f 

«coflfc&*fctt«riEas i co*fficov^fi^-*t 

JtfifraeS&lcOM I SFETtmiiaiS2cOM I SFETt 

1 cO«ffiaffi*^S«JE«i!iCC«^ L , nft^Ht 
fllfl&LTtfrieSllcOM I SFETcO^-'-h«fiii:pf-T 

*;m-c:iiJ& L^fiiam i com i s f EToy- h«« 
*^MT-nj8Lfcflffiess2<oMi sFETcoy-m 

k pf-^r ♦Affl-CflW LfcWiESB 2 com I SFE Tco^ 1 ' 

-nii *x%mzmmLxm 2 (nx^^mm- 
[ai*B 6 3 it 1 a fc« 2 letaco^f^smwiniss 

KBTJb-oT, KOMI SFETtfJf£IS2C0M 

i sfetco— n^v *>\swxmi&-t& t&izmco 

-SIS- p f - */l«"CflWE nft Lfc 
mia^icoM 1 SFETcoy-x^Ji, Fi/^y«^ 

— nf-^*^TflKRLfc«rE»2<0M I S FET 
OV-*«« N FW yffit&rt-Jfk *%%mzfflfoL 

xm2conm$:ffi$tL, p^^mTmf&Lfzmem 

l<i9MISFET<Oy-Xl^ FKyfiO- ^TSr 

COM I SFETcoy— Xll, KWyffllScO— 
n f- *;HKM»J* L/iHUiam 1 COM I S F E T t fife 
»2cOMI SFETt^^fflCOV— FW^f 
J^cOffi*^ 7t(±flieffi 2 comfficOV^il^-^-t 

Ttfria^lcOM I SFETtfIie^2cOM I SFETt 
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2 (OWSfOtk^^lSMSWMtzim L, nft *;HT 
fl§ffcL£ffiriaS&l<OMI SFETcO^'-FWItp^-Y 
*;H!Tlt&Lfcftri2fiS 1WMISFE TW^'-bti 
i:S:*««fc:«SttLT»l<OA*SB?-*fl!JSLs n^v 
*y UST-ffj£ L Mia® 2 CO M I SFEW-^ffi 
fcp* + */l«T1»J*LfclW^20M I SFEW 

S^iitCiOv 2AACMOS • NOR^'-t-£ffML 

kz k *mLk^h*M\mmmmw:> 

[f»*3f7] ®lcOMI SFETc^7-Xffii$, F> 
^yfg^cO— ;frh|l2cOM I SFETcOV-X^L F 

w >ffi.®co~-% k^mAzmm^it^-M^M i s f 
etj w-r h ^¥mwmmm^mm<^mm.^mxh -> x . 

( a ) £ 1 3WSO¥Wtt3£*<a±fflte*^#««8£ 

( b ) Mia® i issjstcoxasfc i^wa^mfia^ i mm 
mt fix - y f- y ?'mmm% z>w. 2 <p&tsMf£ 

^— ^^m-rsiSs ( c > Huia*^ffMfi««iffe 

2 aneMco^ttft » w * >frfc&* t 
ft, mt^m^mmimmth zt^xK). mmm 1 

fS4«a^£»J*-t l»ieSii4»e«MOT»«0 
irafa¥^#^M~fljiam 1 COM I S F E TC07-*ffl 
FW>^*£cO— 151^2 COM I SFETcoV 

fw ymm^—^t^m^-t^xm. 
(d) hweim r***— *t3£vmffi2tm 

^^yfT^aALt, miemicoMi sFETttfrtem 
2 »m 1 s f et i t*i«y-xf vyjyffit& 
cr,mifco-mim^-i-^T.m. ( f ) mm-ttcom 1 $ 

^jfyff*>a^-ri»it^J; 0. MB® l com I sfe 

TCOf- -s> *;Mfii>S t MIS® 2 CO M I S F E TCOf* ^ 

fcj:»k ittie-*f corn 1 wwzti-zftKvftitizmzm 1 

COM I SFETcO^-hffi^Jli:Mie*2c01VII SFE 
Tcoy- h^Mh SrJFMt-^XS, ( g ) roia-ttco 

is 1 m <oim&*ttmB&m#mi±£.m 1 *«8*» 
fig Ltzm. mm 1 ^iicox^co itri a® 1 mvm & & 
s-r&xg. ( h ) nines 1 me 

fctCfc 1 ^ mifaiglcOMI S FETi:ltfiaSS2coM I S 

FETt (c^tfflco y-x« s f v ■i yffl&M&tre)— 
Mi,zm'fz>M2ffizmf8.~t&j:m. ( 1 ) wia®2«co 



m&n msz^mftmrn izm 2 amsarofflft *4*yn 

*>3^UT, HUie^lcOMI SFETtMiam2cOMI 

SFETttftjicoy-xMfeg. FWyffii&oflfcfrco 
ffioHW*»BW4xs. < j ) Miami mwRzw 

--y?-t& zbizX "9s Buia-Scom 1 «co-;*r£mi 
lamicOMI SFETco^-MttffiSr^l&U 11513— 3t 
C0mi»C0ffi^|tjiem2cOMI SFETCO^'-hmffi 

(k) Hirfam2«cora&^OBufe^ 

iWi(:S5M^MLfcfl B»>2ScoJg; 

gpcoflirtam 5 una?*- & ; 1 1 j: 0 , fjiam 1 co 

MI SFETt fufB® 2 COM I S FETt tC&JKOV- 

mxmxh^x. «?riaxs <k> coft. iifiam2«cort 
wiem2^«^^^^-^y^'-n»;tfcj; | 9. Mtam 

1C0M I SFETiluiam2C0M I SFETt tC^McO 
V ~^«« . h* W y«Ww±» (c5 1 * ffl U«S*»J« 

[000 1] 

1 sFET*^s^iwMiaiiii»igEt=aafflUTiR» 

[0002] 

[^*cofe»] ^fr^msscoKftw-fb^*^ 
fttC. MI SFETC0S ^%hwmLim$i%tix^ 

MI SFETC0f®«t^H-i.iiSc0*'&{i. f-fr^ 

M I S F E TC0»ftC0^f fc ^ & . 
[0003] f-+^S<?5aiWfl:KiSBf 
Jft**»teftS* & Z fc=5r< ^ Xcojf/JsS: Hl> £ t co 

FET#$n£iVO-»&. 

[0004] M^fcTWBIPP? - 1 6 1 9 7 7#^#CC^ 

*yfrh&?t-Lxv~xm®, Fwy«jiH(»* 
u-f tfttc, ico»coi*i^tc^ B B B 

[0005] j-v^ummimizfc^xBmzti&iMz 

coSffiM I SFETii. hJyiSXfcDW-ffi^ilktf^ 
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[0006] WflBB86 1-5 56 9-^&*te«. 31»tf> 

8S!si3ttMi«s^>t«»fflM i s f ETtmmmx- 

fliJSSilJfcftffiJBM I SFETfctlttWKBSttLJfeE 
[00 07] ±IElE«jfflM ISFETOHW 

•e^ractCTMi sFETfioy-MMj&qe? 

KjfflM I SFETOKH yfS^^^fltfi&C&oT 

*j o . m^fflM isfetokw ywmmmz x 
xm&%tixm>. -fts:h%. £*>4wwi4, mm 

ffflMI SFET*»jSLTV>4*)t\ iSHaWkA^rK 
fc&4. 

[00 08]WPI 93- 1 9334 1/24 Izffim 
Sflfc*S!M I SFETIi, ^##:fflSiC^Uyr (H 

3*lJt2jBOMl SFETO^'-Ml?:ilUu 

yyy<W\mz : &&&ti^ i>-5— i sFETof- 

[00 09] ¥##:S«£x v*f-yyLXMf&L?zm<?> 

rt»ty- h«a*»^-s ±k<o j: a stiksm i s f 

ffi*:6*x «y * yj/0^-^^j@H LX'£itth t 
i\X^&« LA'L, T.Syau et al . ."Mobility study on 
RIE etched silicon surfaces using SF6/02 gas etch 
ants", IEEE Transactions on Electron Devices, Vol. 
40, No. 11, Novemberl993£,J:;rtt£, i&OX./f-^Jtft 

ftCOfflMM I S F E TwitSKSattfiB* t RS*t-t- * - 
fcj^«&T'&4i:£;fl-C^4, 
[00 10] 

*cDSifSMI SFETIl 0-rtti>l^ 1 9^->7t2ffl^M 

I s F E TH±fc E?iJ fc LjWftBTtr* 3rV>fiBgfc& o T 

B^IJtC^ Lit 2ISCDM I S F E Tf3#3I«OMWSt 

[00 11] £OJ:34a*3&»^>. t*«MI SF 
ET(1, 'f^W, NAND, NORtVVoTtllJim 

tm^tixttot^d mmv*> 4 . 

[0012] 2|=ft^BWa, Jif-v*;M*tt«oa#i: 
«iBHtt^{cH6ifc**TS4i8SM I SFETOffl 



[0013] *^|H<0«fK*feV(C*<OfljJ<0BWt*iffl 

4-C&4 5. 
[00 14] 

*wi« o *> . ftisw* fc <^(r>wm^mzmmtfv,L 

VXT<r>ti$ Y )X'hh. 

[0015] *wj\<n^wmk®mm\*. ^mmt 
mtzmj&ztifdnnftmz, tmrnzx^xm^z^-m 

Htltz'mi<DM I SFETc^y— MEffifc£J2^M I S 

FET<3y-b*ffifcjWlftlL-C8W-&*U flfcOrtttfc 
^ 1 COM I SFET<50y-hSfi^KfcSP2<OM I SFE 

rcoy-b $mm t mom m^^mw-mi 

tt»2<0MISFET<0V-^««. r-*W>HW<9 
**Ki=mi«0M I SFEThf 2C0M I SFETfctC 
I). 

[0016] #?g0J^^ftA»Ei£§£B<O»Bfc«g 
{4. < a ) » l 3Wffl<0^Wt«<0±ISfc:*P*«« 

( b > mzm i mmntnn x vmmzmmi i *e» 

WIE»2ieilft^WM(c«ffi»2lfiMyB!i:ttXvf- 

^~-9-*^)«-r4ig. < c ) Bijie«^»^ffi««fjta 
***««tc^ 2 awsioTOfift * -< * yfi-h&fr 

-irca*><t-CV^v^fR«<0«llE¥»ft»R 1 WI^Mtc 

fris^*a«^ifriem i com i s fetcov-x^ 

J^. KW ^Ti:|tfiam2cOM I SFETC0V 

(d) frSE-^-f Hfr— yUX^— tr^J;t/Wfa^2*S^ 

«£Bfc*LfcflL frieisi*te^iScowffl!icoffifa^*« 

( e ) Hfrta-»0*1 ««JKSI5tC«2^«MC0^»& 

-^^vtT^a^LT. frfamiwM i sFETtfrfam 
2comi SFETtt^jit^y— x«*Ss FVJyffim 

<mjr<7>-wz&m-&JLm. < f ) fne-st^o* i « 
-f^yfT^a^-rs^ticj; 1 :). gffiESSicoM i sfe 

T^f-^^;HIiSt|frlEm2C0M I SFETOfv^l- 

««« une^NWcaHRtswaa-t* - 1 
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COM I SFEW- h^Ki;HUfa^2<0MI SFE 

tco^- n&sjgik ^M-t^nm. ( g ) ttse-#» 

#t s ( h ) i-riais i *e^JK&i^* LJt«, mrie 
» i *e#KwTSP^Btiie^*a«&x ■yf-y^-r&c: 

kfciD, MiESHlCOMI SFETkmfSSS2cOM I S 

«{Cjtf&»2ait®«-f SX)B» ( i ) ATE* 2*0 

feS^LT. b9IE»1<OMI SFETt 2 COM I 
SFETt ic^iicoy-^pli*, K U"f ^if i^cOftMTCO 

fl&co-gp£^j£-f ( j ) mm 1 wmm*w 
ztiziKi. fifa-Mcom 1 m<o-^zm 

IBS 1 com I s F ETcoy- hm^£^j£U WE— #f 
cO®l*coffi^tmie^2c^)M I SFETcO^'-hmffi 
ZBfc-t&TM. (k) Miem2«c0rt^Sr^tf|!rfe* 

w«c««Jifc:»5ttttJ!a*»jSLfca. mie^2»co« 

»«0iWIB»5a«iltrl»*-r4ikfc:J:'3, WIBSSIO 
MI SFETk1ulBH2cOMI S F ETfcfc&jfcOV- 

[0 0 17] 

(cas^v^TPWcBKW-6. =3rfe s SGMOffilBtrRW 
SfcAOT^EIfctJlvC, |3J — cotgfgSr^l.tcOtJilBI 

[0018] *HifiC0^<5DjaffiM I S F ETSrMisT 
i-f, 01 (a<i¥®H, bJiacOB-B' K 

^JS^UnyK^^iff^lEl SrfflSU ^co 
»LOCOS STSH^SIfflcO 7 4 -IV K mm 2 

[0 0 19]*t. 02 K^-ri 3 *=, *FJ&fc«#co 

1 ±(c , mcr>xnx'm$:Bi&-tmcox- -y f- 

4, 5feJ;tX^ K«7*— 9-6iBi&t&. Z 
±cc vDStlfty 'J 3 yf3 kinkx 0 3 y«4 fc 

£mt . 1 ±KCVDgt«fty 'J n 

[0020] mz, H3 tc^-T i 3 fc. 1 (c 

4 t^-T i -5 fc , 1 SrSRSOa-T 4 ikfcJ: 



0. *?»(6««<oo*.. x.7fym? (fift^y 

x-**— -fr 6 ) TSfciiT v ^ MS*&o¥#ft*^ 1 «o* 

^ft£¥*l#3E«l fc*S*c3-£TM I SFETcoy- 
X«W ( 4 fcti K M >1R«) k &£-*fco nl^ift 

[0021] mz, m 5 tzm-t* die. 7 -f -zi'KiSKb 

K2feJ:tfiMt:^y3>'JI!4, 5. 8£-?x?fcL£x 
•yf-^T'S-ft^y 3 VCO-9-^f K^*-/^^— 
lfc*Lfc«. 06fc7jH\fc-5fc. a^y3y)S3co± 

aico^-ft;^ y 3 yH4 1 WMco^-fc^ y 3 5 1 
•y^>-^m*-ri». 

[0022] &te. H 7 (c^J; d fc. 7 < FWk 
JR2. WLisU3>M8isJ:Tm.tel' l J3yM3>kvx 

tizLtt v^y-yx-mfci'V 3 yH3coi^w<7)^##: 

Lxmi sfetokw yfi^ (4^t±y-x^) 
co-^k£S-#conM¥##:fB*?§7b, 7b«t 
4. 

[0023] ^{C. ISC^tJ:^:, *W>4:*i'&A 

T nM¥#*««7 a fc n!¥#M)S7 b fccoSfcM 
I SFETWf-^^/HBKl OtJWUA, H9(c^ 

0 i/z^ ^mfrmm 1 zmm Lxm 9 , 9 co«& 

J: l)fiK»(c M I S F E TCO^- h K^IJI 1 1 

[0 024] mz^ Ml OlZjjk-t XolZ, ffi9. 9C0I*I 
»t *tf*mWMHK lifcCVD KT&ttA y'Ja^I 

■f - v^^cSHfc^ y 3 y«3 »±gp»^gf B ^ yayli 
2Sr|^*f 4. 

[0025] ^c. hi nz^-rxuz. mites v * > 
m3Zx.»/i- yrxmi; t . a v 3 >m 3 

iaiiTV^fBWco^*** l £x -y f-y^' LTMfSn 

a^Kt^tt 7 b fcart*» 1 3 Ltzm. m 1 2 

C^-Tiat. <rco?Sl 3cojgg|?(Cna^iNEft (fiflitf 
yy) *^^yjT*>5i^tTM I SFET<0KWVl 
« (4fcay-^1B«) coffico-g|5fc3r!,nS!¥##fg 
«7c^»jfi-T4. i^LCiOs Iffie-^COna^* 
I«7b, 7b*^c0nS¥#*««7cSr^LT«« 
W^SaStSil. nS*SWWlW7bf:nffi^»*««7 
ckipfe^S21@<?5M I SFETKMWb'WyiS 

[ 0 0 2 6 ] ixt, a 1 3 t=^-r i 3 fc, 7 * h 

h tzLX&ti&i' 'J n>I 1 2 Sr^?^— ^>-^' 

Bg^4» icok#iwiii (a) izjjk-rxoiz, y-\-wm 

12 a, 1 2aC0#-SB$r»9C0^^|#ajLT7-f 
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-/H<IHUR2±£Eitr4. ZtllzX *} . y~hV& 
1 2 an-jjk . nSPNMc«K7 a ( V-X«**fc 
fctFWvfRW) «0-;fri:, nlf##;li7b, 7 c 

ISFETQi s fcil^r'-hflffil 2 a<om%b. n 
M¥»#1St£ 7 a (V-^UBftttKW ^fli* ) <0 
flKri , nWIfti«7 b , 7 c ( K W 
J±y-X«J*) k*»6=5:6»2cOMISFETQ J jW* 

[0027] i»C N H 1 4 fcijrf 4 3 fcl, fff 1 3<?» 
£-grtf¥?»*X« 1 ItCVDStHt^'J 3 >-JK 1 4 
SritW L/Sf*, ?* 1 3 cojggBcDH-ft;^ y a y« 1 4 £x 
•yf-y^T^LT n!¥iMM7 c ( 2ffltf>M I S 
FETQlQj fc&iftfDHW >ffl& 
m <0H»> §r^l±S§-y:l»o 

[0028] 0 1 5 IZTjk-tJ: oiz.mi 3<Ofo® 

*n?--yy^hz.t\,z& k>, nm^mimm c± 

fc^ltfJUSffil 5 trflM^S . d<Ofc^|S10 ( a) 
•f43fc, g|ffltWl5«)H»ft*9<^WWc?|*ffl 
LTSR^HflWSOBKfc^ 'J n 1 4 itcSSW £ . 
[ 0 0 2 9 ] JXC. 016 (CSr^-J: 3 1, 1 

#«»j*t:5i#aiSix7tMi sfetq, coy-b-gm 

1 2 afcitXM I SFETQ 2 O^'- h9£8E 1 2 acO^ 

tiZticQlMemfti/V 3yii6, 1 4 fcx •>/ f - y? 

ugMi7, i8*jmw*. *fcpwt, 

tt&l 5<7)±g|5cOK-ft;^'j3yMl 6*i7fy/U 
WHU9*#jRU nlfi*f«7a, 7a^fl 
*h^)±««IWfcS'y3i']Bl6. 14. 8&x-y^-y 

^'LTM2 0,21 iwm-ti> . 

[0 0 3 0] HI 7 (a) i4. l^-tatUfiiil 
7t*»fic7)^fficOSMM ISFET(Q„ Q 2 )<0«[i&Bf 
1DBL HH < b ) tt. ii^oliaM I SFETWIW 
BBBBT**. 

[0031] RSI ( b ) t^tHM I SFETOy- 
*iH* <*JfcJiKWyffi«) (a) £0.7// 

m, f-**>H* ( g')£0. 3//mfc L>t*§-£\ 2fflCDm 
MM I SFETfc38I<OKW>'fflW (*fcl4V-^* 
tt) <VMZ (c*){4. «aSBLty-h«ffifc<^*)^ 

^T, 2{I^«MMI SFETOiJ|iI(^§ 
(2a + 2g' + c')f4. ^2.6x«mi^i> 0 
[0032]-^ 1310 ( a ) tSt*»I.W 
MM I SFETOV-^ffiW (*3tl±KW>iBW) <*> 
ft§ (a) *±IE«HBMI SFETilllbO. 7wmt t 
«Ort»lC»JtU:y-M»!)i (g) 14-?- 
**>l^fc#c#L3rVVDT, 0. 2;umg«i*Cjg/M-|> 
dt^T^So i^c, 2I^)MISFET{:^FU 



4 MHtt ( *fcttV-^««) ( c ) {4. &B&L 

t y- hmmt tftefc-e&s*** l*< 1 1 4 v va 

T\ 0.3jumfeK4-C«|/J^4;4:*<T*i. fct, 
2ffl(^SfflM I S F E T<^flt^[Pl<7)^$ ( 2 a + 2 g + 
c ) {4. m. ljumfc&S. 

[0033] £^4 o t N $mm<7)MB<vm$tM i s f 

ETIi, RtRW/t— A'TWftrftBBIMI SFETC 

^•V^yU****V->M I SFETO^Il 8SMMI SF 
ETfc:Jt^tfB*l*lWf$ iafcja»f S -I t 
S4. £C0ffiMMI SFET^Mfflfiajt LTf4. Mxfi" 

[00 34] 2)s:»Sfi«®I|c7)JgfflM I SFET (Q ( ,Q 
2>*M5«Jt:»aLfeliI»«J«*ai a&rct. znw 
{4. -*«MI SFETQ, OV-XffW (4/SttKU 
-fyffl^) tIWISFETQ 2 <QV-.X««<* 

fc«Hw>««) t^as^3o-c»^-r.g»£tfc4o 

[003 5] *HJitf0?BJS«0«^M ISFET{Q,,Q 

m$&m\ 9tc*-r„ £<o>f wf-^i4, mieisi8tc^ 

-T^-^^yH'^-yfT^a^.tfOlg. 2ffl«MISFET 

( Qi . Q2)*i'x>'v^>'X^ y bWb tah 4 a lz L§ ^1 
«JEE^PI^L. — ^<OMI SFET (flflRif Q 2 )«y- 
btt(12a) fcV-X«« (*fe*4KW>1RW> 

[0036] C1<ZH y^N*— ^0SS<O4 2iEcOM I 

SFET (Qt.QtXC^IOKWylRW (SfcttV- 
^«W) T"*>& nI^M17 c^±gpt?|ffiL«® 
1 5 S:K(t^^g^V^{4. H2 0(1^4 3 

m 1 3 <7)i*ia5Sri!-fk>- >;ayii4 "cai^>a^■c i> 4 

[0037] *HSfec0^co^M I SFET (Q 1( Q 

•f-^ ^^T^ii^iOl^, 2 fflcOM I S F E TcO— 

Ls f/'J-yaVlMI SFET (Q 2 )coy-MEffi 
(12a) (4fet4y-^1S«) 
n 7b, 7cfc^Ifi^32 Tmffit& Z\ t 

[0 0 38] 112 2(4. *K5Sc7)Jgffic7)SMM I SFE 
T2-ffl^7t 2AACMOS • NAND^r"— h^BSSiaT 
hh. £tfONAND^"-h{4. nf-v^M^^fl 
fc2fflC0MISFET (Qi,Qt)S&iWI*^ftRU 
■V*;PfflT««S<X/S2fflC0MI SFET (Q 3 ,Q 4 )& 

■v^hotisfet (Q 3 -Q 5 )i4, ^jryff%a^ 



(7) 



WBHTl 0-107280 



COM I SFET (Q l ,Q t )bmk<alj&'ZW3kti>Zk 
IfiX'Zk. 

[0039]^fc, CLONAND^'— h«D2O<0A^ 
( I N i , INjJ^tBRL-ClA^frSifctJ:*). -f 

COM I SFET (Qt.Q^tfMHMlfclf^SSRU P 
f-p^/UacOMI SFET (Q 3 ,Q 4 )cO#M?rM5iJfc 
iStSutCJ;'), ^Uj NAN D^-h 
Zbi>X'*&. 

[ 0 0 4 0 ] 112 3<4, ***6<0?BJB<!OI8@BM I S F E 
T£fflvtf:2A:*jCMOS • nor^— honH^-eft 

2f«MISFET(Q 1 ,Q ! )*lJ!Ifc»«U P^-T 
*^MTlij££tlfc2«DM I SFET (Q3,Q 4 )£ltt 

mzmmth z 1 1 i ^ommth z t & . * >t. 

nf-v^MOM I SFET ( Q, , Q 2 

[004 1 ] JJLL, **HH#t=J:o"C*Snfc»«3&* 
& V ^lefflfa * $&mmx*fo &Zbl±\^d±X-i>%:\\ 

[0042] mzmmnmnTtehoco smx-B&L 

[00433 *^BflC0«SM I S FET*fflMt»*S 
*lSH]*&{4, -fyA-*, NAND, NORfc^-5/tfjgi 

a®»{=Rassii-& i<0T{4&^. 

[0044] 

[0045] «tni4, */n*tt«oa#k 

jSliWfti £ R^ffcH I) i b WX* § & SSfflM I S F E T Of ij 
tiZmtcoZk&K, BO^ofcM I SFET|q±&S 
mzi>mnzi>&wtt&z b &X'% &<r>X\ -f yA- 

9. NAND, NORfcVwfc«B<OHI»S:*V^«BlK 

xmm-t z b #*mt * h . 

[0®cOm#^B^] 

[0 1 ] ^Bgc7)-^)SftCOm^'*-i»^MM I S F ET 

cDfJii;fr££^f TBOBa ( a ) *j itflBffflia ( b ) x~fo 

[02 ] *micr)-mmcoMmx°$)&ffiWM isfet 
nmmyrmz^-f^ffim ( a > *j ivwaiia ( b ) x-h 

[033 *«B^— SB»«DJBJIST*&J»aM ISFET 

cD^ii^-fe^-r^sEi ( a ) a ixmmm ( b > v$> 



[04 ] *^HJco-^)5fico^Ss?$)S*iMM ISFET 

vm&ftktiFtwmm < a > & xi/mw® ( b > t* 

[05 ] *«W<0-!Hft^JK!B-C*S«aiM ISFET 
ottttHSfeSjOTHfH ( a ) fc iVBrflSE ( b ) X"h 

ime] *%wc»-mmcommx*fo&wmM isfet 

<VW&m£&nit 3 FWE ( a ) fc itfBrlBS ( b ) X'fo 

[07 ] *wM<D~mmcD&mx'fc&mwM isfet 
nmrntrm z^-ty-mm < a > & xtmmm ( b > r& 

[08 ] #»E<0-£tt<9*ffi , C&S»ffiilM ISFET 

wffiftfias^THH ( a ) ts zx/mwm < b ) 

*. 

[09 ] *^co-HMco®®T'$. S«SM ISFET 
<nm03m*jfi* s m® < a ) *S«tt^WfBBBI ( b ) T* 
I). 

[0io] m^mrnxfo hmmu i sfe 

[011] *»^-SetSO»«Tft£J8ffiM I SFE 

Tcom^m^^mm < a > tsj:&«0 < b > t 

[012] mM<nffim.x*hhwm.M isfe 
T0D«jEttrffit^rTB5® ( a ) tiz.immm ( b > -c* 

[013] *»^«0— SS*^®JBT*6ilia!M ISFE 
T^l&g^Sr^-fTffiH ( a ) i.Vmmm ( b > T 

[014] *^c0-HJ6c0^«f*S«aM ISFE 
TcoS^ffi^^THH ( a ) itfWBEl ( b ) X' 

[015] *aB<0-*«<07K»T*S*8S!MI SFE 
T(OS^&tr^-rTffl0 ( a ) i^UfffiH ( b ) T* 

[016] *mico-mm<7)Bmx'&£miM isfe 

TcO^®^ffi^*-t¥H0 ( a ) tsXimWE ( b ) X' 

[017] ^min-mmmmKb h mwm isfe 

TcO«B&|frH0 ( a ) &£im%;cr>ffiWM I S FETC0 
1SB&WM0 (b) X'&h. 

[018] *»«»-SS»«JBJB-C*S«SM ISFE 
T*j&d(=ttMU:liftBI ( a ) tJitfTiBH ( b ) r 

[019] *^0JcO-SI*ficO»«T'S)S«MM ISFE 
TSrfflv^x^sy^^^hM-f y^N*— ^<t)|hI8S0 
(a) feiVTiSia ( b) T**. 
[02 0] *3^fi0ffi<0SIJtO»JBT*S«aM I S F 



(8) 



WflBTl 0-1 07280 



[12 1] *«^»-^*<0?B«-C*6lia[M I S F E 
T&JHVijfc-fr'J -yaVi'l >VS'-;??)[II(80 ( a ) 
£<}:lPPffl0 (b ) X'*>h« 

[022] 3(e5S^<?D-«N!0»J|| > C*«.«S!M I S F E 
TSrfflV^2A^JCMOS • N A N D b i0E15&|l|T' 

[02 3] *«IB<0-*jt<0»JB-C*aiia!M I S F E 
TSrfflV^2A^JCMOS • NOR^*- f-cO[IlS80"C#> 

1 

2 tttm 

3 mti/vaym 

6 F*>*— ;i^*/<— - if 

7 a nlfi*ia 
7b nl¥ift« 

[01 ] 

m i 




7 c n£¥*ftf8tt 

8 BMk^yrjyBB 

9 fl§ 

1 0 f-\>*/Pffi$ 

1 1 y- MSMkK 

12 fm&^v^ym 

12a y-MHS 

13 a 

14 is-fk^u^yia 

15 ?lffiL«ffi 

16 BMb^UnV'K 

17 t*M?L 

is mmii 

19 &R7L 

2 0 SSBffL 

2 1 «M?L 

30 iea 

31 sit 

3 2 Sift 

Qi —Q 4 MISFET 
[02] 



m 2 




(9) 



WBH^l 0-1 07280 




(10) 



#I3FF1 0-1 07280 




(11) 



WlwPFl 0-1 07280 





(b) 





"i r 




(b) 



13 Q> 
" 7a »« 



20^ 
11^ 



I 




SNSNSSV 



(12) 



0-1 07280 





(13) 



0-1 07 280 





[02 2 ] 
® 22 



CMOS NAND 



IN1 



Vcc 
— o 



OUT 



IN2 



0* 



(14) 



0-1 07280 



[023] 
m 23 




